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particles with non-zero mass. The velocity of light can 
: therefore not be attained. At a certain velocity the 
, amplitude of the shock wave has a maximum. By a further 
increase of velocity part of the energy of the particles is 
converted into radiation energy, pairs begin to be produced 
in the photon gas, and the temperature of the shock wave 
will decrease. There are 2 references, 2 of which are Soviet. 
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ABSTRACT: The author of the present paper investigates quasi-onedimensio- 
nal relativistic steady gas flows in a medium of infinite con- 
ductivity; it is further assumed that a magnetic field H ex- 
ists in which is supposed to pe vertical to the velocity of 

flow @. For the investigated flows cylinder symmetry and 
adiabatic conditions apply. The following basic equations (Ref 1) 


serve as a basis: w'/Q = we const; Asa/OV = AM = const}; 


re 
Q= (1 - a2/ezy?; wo o=pv +t oVo" + par /4n, where wn denotes 


the rest enthalpy, P 7 pressure, y the specific volume, @ ~ the 
density of the medium, and AM the rate of flow of the mass of 
cara 1/3 gas (per second) through the surface As(the size of the sur- 
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face through which the constant mass AM flows depends on r). 
Cylinder symmetry is introduced by: $8 = anr; M = onra/OV; 
HV = br. Equations are deduced for the total momentum (equal 
to the "reactive" force) that an expanding a5 can aquire 
(both in the presence and in the absence of 8 field): 


2 2 2 
9 ge AT = eae 2, aL AL 
Ar = AJ = As a2 (p + Qc ay + OF 
.(% , 8 

or AF = abl 2, 2 (py +b /2V), 

ef ac oO 
For a nonrelativistic gas (a = 15 QV, = 4, p= 0, Vs 
pV = 0) it holds that AB, = Ale (6 + wav ¥/ (ic - 1)0" + 


+ wove 167) - | 1/2, In the classical limiting case it holds 
that OF = die [1+ anz(avi-* + »/2¥) |i with V 2: 


’ ’ 1/2 
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: Finally, the ultrarelativistic case is dealt with (a = 0, 
2 
Po © : ‘ a : c 25 2-k b,0 
AF = AMc & + (k - to. + men ) + rare 7 | 
oO 


and in,the case of the absence of 4 field (bd. = Q): 
AF = AMc [9/c + (k - 1)e/a |} Vo 


There is 1 reference, shich is Soviet. 
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If thermal conductivity is taken into account, 
If the effect of 
any kind of diffusion predominates, 
Joule heat can be neglected, 
established without difficulty. 
by the way, 
The authors then carry out a 


through a maximum. 


the process, 
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it must pass 
thermal conductivity or 
and if viscosity and 

the aforementioned agreement is 
In the case of a detonation, 
twice passes through the Zhuge-point. 
qualitative 


veral processes of the physical aspect of the structure of @ 


vertical shock wave in magnetohydrodynamics. Here 
type of dissipation occurs which is 
discontinuity of entropy, 
of Joule dissipation are written down. 
field in the shock wave 


mulae for the 


course taken by the 


a new 

due to Joule heat. For- 
for the estimatio:. 

By measuring the 

py any inductive 


method, it is possible to estimate the conductivity of the 


medium. With 
wave front decreases, 


such an extent that t 
lely on the discontinuity of the 
absorption coefficient of sound, 
tion that is vertical to the field in a medium of sufficiently 


card 2/3 


APPROVED FOR RELEASE: 08/25/2000 


increasing conductivity 6 the thickness of the | 


but the field gradients increase to: 


he discontinuity of antropy depends s0- 


field strength. Also for the 


CIA-RDP86-00513R001652910013-3" 


investigation of se- 


which propagates in a direc- 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3 


ee ee = 


Some Remarks on the Structure of Shock Waves s0v/56-35-3-61/61 


good conductivity, an expression is written down. The authors 
thank Ya. B. Zel'dovich and S. B. Pikel'ner for useful 
discussions.There are 4 references,@ll of which are Soviet. - 


ASSOCIATION: Vyssheye tekhnicheskoye uchilishche im. Baumana 
(Higher Technical School imeni Bauman ) 


SUBMITTED: June 9, 1958. 


Card 3/3 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3" 


"APPROVED FOR . 
ee RELEASE: 08/25/2000 CIA-RDP86-00513R0016529100 
| = | 13-3 


Ta SESE = 
eee 
gov /26-58-12-5/44 
AUTHORS: stanyukovieh, KePey Professor Golitsyns 3-5: 
- TITLE: Shock Waves (Udarnyye volny) 


7 
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ABSTRACT: The author gives an historical survey on the concept of 
shock waves, presents basic mathematical derivations and 
equations, and describes the appearance and utilization of 

shock wave phenomena in nature (thunder, novae, supernovae, 
and engineering (gun shells, bombs, percussion fuses, atomic 
pombs). A team of Soviet researchers under the direction 
of academicians L.A- Artsimovich and M.A: Leontovich found 
that magnetic fields, under the conditions of thermonuclear 
reactions, can assume the function of 4 piston in directed 
shock wave production, and thus may be useful for the ma- 
terialization of a controlled thermonuclear reaction. 
present scientific and technical progress points at an in- 
creasing universal utilization of shock weves for practical 


purposes; 
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equation of state (adiabatic equation) W = w(v) can be 
determined from the last mentioned equation and from 
another given equation of the dependences & = a(r) 


and W = w(r). The medium a& Y=T iy has a critical flow 


velocity. Then the properties of the flow at rae 

are investigated. Here obviously y—coholds and in the 
case of real equations of state the value of Ww decreases. 
The further calculations must then be carried out for & 
real adiabatic equation; the author here uses the 


equation pv = const. The given dependence TF = r(w) 
wn explicitly. Then the equations for an 

The author shows then 
that in a qu i gas flow with 
variable cross secti i sent in 
the least cross section. Also the Bernou 
4s determined and mentioned. Also the asymptotic 
dependences V = v(r) and p = p(r) are put down for an 
ultra relativistic gas- Finally the author gives 4& 
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effuse the depth of their mutual penetration must be taken 
into account.Next, an expression for the velocity of effluence 
+. Phe interaction force between the bodies will 
ction because the gas expands in a non- 
=M is the most interesting and 
can be j f accuracy. If a cer- 
tain secondary ¢ iti j tisfied, the result 
does not depend on the criteria of the equality of pressure 
and forces. The surface of the "interaction" of flows is a 
plane. A certain difference in the numerical coefficient in 
the law of interaction can, in the case of dense flows, be ex- 
plained by the lateral flow of the gases. In the case 
of not very dense flows, the depth of mutual penetration must 
be taken into account. These two factors may somewhat reduce 
the interaction force. After correct investigation of the case 
MoM,» the case M, 7, can be investigated bythe usual methods 


of the potential theory. A formula for the interaction force 
is derived also for this general case- Tne here derived law 
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Doklady Akademii nauk SSSR, 1958, Vol. 120, Nr 2, 
pp. 277-280 (USSR) 


The equations oT; /dx, = f, may be used for an approximate 


calculation of the relativistic motion of 2 solid body in the 
weak proper field. Ty, denotes the total energy-momentum tensor 
of the continuous medium and of the electromagnetic field, 
denotes the potential of the gravitation field, (in this 

paper it is assumed to be a scalar and not a tensor); v ~ the 
specific Volume, - an auxiliary potential). Neglec«ing the 
electromagnetic field, one may write Tj, = (pr€)u, ay + 53yP> 


An equation is next given for the potential of the gravitation 
field. Moreover, it is necessary to know the equation of 

state p = p(v,T) or p = p (6,1) of the medium. T denotes the 
temperature and o the entropy: A system of equations is then 
given for the case of adiabatic flow with central symmetry - 
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The author investigates the following problem: A certain 
volume of a medium with the mass Hy explodes, and as a re- 
sult, high energy is liberated; this marks the beginning of 
expansion. The energy density may be so high that. the 
peripheral part of the expanding gas may attain velocities 
which are near the velocity of light. After a certain time, 
when the pressure in the interior of the expanding gas has 
decreased, it is possible to investigate the motion which is 
performed without influencing the internal pressure in the 
proper field of gravitation, The corresponding equations are 
given in an explicit form, after which they are transformed. 
It is very interesting to investigate the motion with sherical 
symmetry; the corresponding equation is given and analyzed. 
Different values of the initial velocity a, of the gas lead 
to different trajectories: In the case a2 70 (elliptical case) 
the particles come to a standstill in a finite distance. In 
the case a* = 0 (parabolic case) the velocity of the particles 
becomes zero in an infinite distance: In the hyperbolic case 
aa O the particles have a finite velocity in an infinite 
distance. The following casesare possible: After the explosion, 
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the gag remains at a finite distance and will fall to the 
center, after which the process of expansion besing anew, 
ete. Some particles may be involved in a pulsation process, 
remaining always within a finite distance; when the energy 
yield ig extraordinarily hich, ell the particles may have 
the tendency to fly away into infinity, Finally, the authors 
investigate a concrete problem, the cage of & hyperbolic 
motion and 4 weal- field. There are 4 fisure and 1 Soviet 
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STANYUKOVICH, K.P. 


PHASE I BOOK EXPLOITATION Sov /3793 


Baum, Filipp Abramovich, Kirill Petrovich Stanyukovich, and Boris Isaakovich 
Shekhter are canoe 


Fizika varyva (Physics of Explosion) Moscow, Fizmatgiz, 1959. — 800 p. 
6,500 copies printed. 


Eds.: 1,Ya, Petrovekiy and Ye.B, Kuznetsova; Tech. Ed.: N.Ya. Murashova.. 


PURPOSE: This monograph is intended for specialists in the theory and use of 
explosives, and may prove useful to students and aspirants specializing in 


this field. 


COVERAGE: The authors present a systematic up-to-date examination of the complex 
of problems concerning regularities of the transformations of explosives and 
explosive effect in various media, The overall properties of explosives and 
the conditions of their transformation as 4 function of various physical and 
chemical factors, detonation, and combustion processes are discussed, 
Problems of brisanée are treated, and the theory of cumulation is examined in 
detail, Great attention is given to applied gas dynamics of unsteady flows, 
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Physics of Explosion sov/3793 


The present work is intended to fill a lacuna in the literature on explosion 
physics and processes taking place in the ambient medium during an explosion. 
The authors point out that the only authoritative textbooks on the subject, 
those’ of K.K, Snitko (1934 and 1936) and N.A, Sekoluv, are out of date. 
Problems of nuclear explosions are not treated at all. Chapters I, II, Iv, V, 
VI, VII, VIII were written by F.A. Baum; chapters XIII ard XIV were written by 
K.P, Stanyukovich; chapters III, IX and XV were written by B.I, Shekhter. 
Chapters XI and XII were written jointly by Baum and Stanyukovich, section 46 
by Shekhter, section 86 by Baum and Stanyukovich, and sections 98 and 87 by 
Baum and Shekhter., The supplement was written by Stanyukovich. The authors ex- 
press thanks to M,ASadovskiy, AS. Kompaneyts, and G.I..Pokrovskiy. 
References for each chapter appear at the end of the book. 


TABLE OF CONTENTS: 
Preface Te 


Ch. I. Overall Characteristics of Explosives 9 
1. Phenomenon of the explosion 9 
2, Classification of explosive processes 15 
5, Classification of explosives 16 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3 


Tate 8 vee "ges 


Sz tears iS SSRIS VEE RE et Dig Pia BR A ae ee eer Be ea 


ORLENKO, L.P.; STANYUKOVICH, K.P. 


lias. Isvevyseucheb.zave; fiz. no.6rl4e24 '596 
Shock waves in solids. iav.vys ( 54) 


1. Moskovskoye vyssheye tekhnicheskoye uchilishche im. Baumanae 
(Shock waves 
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STANYUKOVICH, K.P,, doktor fiz.-mat, nauk 


Look out for the astronauts, moon! JUn. nat, no.12:13-15 D '59 
(Space flight to the moon) (MIRA 13:3 
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STANYUKOVICH, K.P, (Moskva) 


The physical nature of gravitation. Biul.VAGO no.24 '59, 
(MIRA 13:4) 
(Gravitation) 
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STANYUKOVICH, K., prof. 


Who is really right? IUn. tekh. 4 no.10:47=48 0 159. 


(MIRA 13-1 
(Cosmogony) (Stars-~Spectra) 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3" 


"APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001652910013-3 


ot gtase see, AACS ETS 


19 


3(1) 
AUTHORS: Stanyukovich, K.P., Fedynskiy, V.V. S0V/33-36-2-26/27 
TITLE: Review of the Book 1. Yevgen'yev, L. Kuznetsova "After the 


Firestone" (Editor S, Prokhodtseva) M., Geografgiz,1958, 
pp 214, Edition 50 000 


PERIODICAL: Astronomicheskiy zhurnal,1959,Vol 36,Nr 2,pp 380-381 (USSR) 

ABSTRACT: The book deals with the history of the investigation of the 
gigantic meteorite which fell on June 30,1908 into the basin 
of the river Podkamenneya Tunguska. The reviewers stress high- 
ly the dispassionate scientific description of the circum- 


stances, especially the faithful report on the efforts of the 
Soviet scientist L.A. Kulik (follower of V.I. Vernadskiy) . 


SUBMITTED: January 20, 1959 


Card 1/1 
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AUTHOR: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/3 


Stanyukovich, K. P, S0V/56~36-5-69/76 
aeeeeeenaeenERERAEE 


On the Problem of the Impact of Solid Bodies With 
High Velocities (K voprosu ob udare tverdykh tel a 
bol'shimi skorostyami) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 5, pp 1605-1606 (UssR) 


In the present "Letter to the Editor" the author discusses 
the destruction of material when a solid obstacle is hit 
with great velocity by a solid body, and the propagation of 
the shock wave. At velocities of more than several km/sec 


in the solid obstacle, on the front of Which the crystal 
lattice structure of the material is destroyed; ata 
relative speed of uw 3510 km/sec (e. g. when a meteorite 


hits the surface of the moon) matter evaporates on the 
shock wave front. With an increase of the distance from the 
shock center pressure decreases rapidly, evaporation is 
substituted by melting, and, finally matter is simply 
fragmentated; the latter effect no longer occurs if mass 
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On the Problem of the Impact of Solid Bodies With SOV/56-36-5-69/76 
High Velocities 


Card 2/3 
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density at the shock wave front becomes less than the 
so-called "material strength" € . In thig respect such a 
shock process may be dealt with like an explosion of a 
high-explosive substance (e. g. trotyl); the equivalent 
mass of such an explosive may be given as amounting to 


2 ; 
Beryl = 9E,/Q = Wous/2q » where E, denotes the primary 


energy, a the mass of the impinging body, q- the degree 


of efficacy, and Q the caloric equivalent of 4 g of 
exploding substance. If u,> VE , it holds for the 


momentum projected on to the normal, that Jo = Wf ucos 8 


(8 denotes the angle of coincidence measured in the 
direction of the normal)and, as experiments and 
show, the mass of the material ‘slung away is M 


a6: es J exo VIE? » and further J «= BE /Ve » The 


proportionality factor B is a material constant. The ratio 
J /J = 2cos6 VE /Bu,, is low (if u, * YE), and therefore 
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On the Problem of the Impact of Solid Bodies With sov/56-36-5-69/76 


High Velocities 
the influence on the angle of incidence in the case of 


large Ug is practically negligible. At cosmic velocities 
(30 - 40 km/sec) J exceeds Jy by several orders of magnitude. 


Only in the case of very large @ (i. e. in the case of a 
glancing hit) these considerations do not hold. There are 


3 Soviet references. 


SUBMITTED: February 17, 1959 
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AUTHOR: stanyukovich, Ke Ps gov /56-36-6-23/66 


mee tog eee oe ka ee 
TITLE: Cylindrical and Plane Magnetohyarodynamic Waves (Teilindri- 
cheskiye i ploskiye © agnitogidrodinanicheski¥e yolny 


PERIODICAL: ghurnal eksperimental'noy i teoreticheskoy fiziki, 19595 
Yol 36, Nr 6s PP 4782-1787 (USSR) 


ABSTRACT: An investigation of plane and especially of cylindrical 
nagnetohydrodynamic waves is of great interest poth from the 
physical and from the analytical point of view. In the present 
paper the author deals with several problems relating to this 

subject and confines nimself to the case of infinite conduc 
tivity and isentropic motion in 4 magnetic field which is 
perpendicular to the direction of motions The investigations 
are first carried out in generally relativistic form (strong 
fields and high energy densities), after which “classical” 

and relatively weak fields are dealt with. Analysis ig carried 
out for two cases, Viz when the field direction coincides with 
the z-axis, and when it forms an angle with the latter. In 
part 1 the fundamental relations are established. part 2 deals 
with the special case of a steady flow, and part 3 deals with 


card 1/2 the non-steady Ccasee The fundamental equations of isentropic 
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Cylindrical and Plane Magnet ohydrodynamic Waves SOV/56-36~-6-23/66 


cylindrical waves in relativistically invariant form as 
formulated in part 1 in each cage Serve as a basis, 
intense "gouna" 


ASSOCIATION: Vyssheye tekhnicheskoye uchilishche im. Baumana ( Higher Technical 
School imeni Bauman) 


SUBMITTED: December 13, 1958 
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PHASE I BOOK EXPLOITATION sov/4290 
sov/37-S-38 


Akademiya nauk SSSR. Komitet po meteoritam 


Meteoritika; sbornik statey, VYP- 18 (Meteoritics; Collection of Articles, No. 18) . 
Moscow, AN SSSR, 1960. 1,200 copies printed. , 


Rad.: V.G. Fesenkov, Academician; Deputy Resp- Ea.: Ye.L. Krinov; Ed. of Publishing | 
House: I.Ye. Rakhlin; Tech. Ed.: A.P. Guseva. et 


PURPOSE: This publication is intended for astrophysicists, astronaners and geolo- 
gists, particularly those j{nterested in the study of meteorites. 


COVERAGE: This collection of 26 articles on problems in meteoritics includes the 

Transactions of the Eighth Meteoritic Conference which took place in Moscow, 

June 3 - Dy» 1958. An {ntroductory article reviews recent progress jn the field, 
particularly in the matter of determining the age of meteorites. Individual 
articles discuss the fall, physical ana chemical properties, and age of meteor- 
ites.. The danger presented by meteors to artificial earth satellites is dis- 
eussed. VG. Fesenkov describes the theory and adduces computations for 
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Meteoritics; Collection of Articles, No. 18 sov/4290 


determining the distribution of ozone in the atmosphere during lunar eclipses. 
References accompany individual. articles. 


TABLE OF CONTENTS : 
TRANSACTIONS OF THE EIGHTH METEORITIC CONFERENCE 
Fesenkov, V-G-, Academician. Major Recent Achievements in Metéoritics 


Krinov, Ye.L. Results of the Study of Tungusskiy Meteorite Fall 
(Synopsis of the Report ) 


a ot K.P. E Effects of the Fall of Large Meteorites 
Synopsis of the Report) 


Levin, B.Yu. Artificial Barth Satellites and Meteoric Bodies 


Aaloe, A. Ilumetsa Craters in the Estonian SSR 
Bonev, N. (Sofia, Bulgaria). The Origin of Asteroids and Meteorites 
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Meteoritics; Collection of Articles, No. 18 sov/4290 
Vorob'yev, G.G. Study of the Composition of Tectites. 2. Moldarites 
Pokrzywnicki, Jerzy (Warsaw, Poland). The Specific Weight of Meteorites 
D'yakonova, M.I.,and v.Ya. Khnaritonova. Results of the Chemical Analysis 


of Stone Meteorites and Iron Meteorites From the Collection of the Acade- 
my of Sciences USSR 


Alekseyeva, K.N. New Data on the Physical Properties of Stone Meteorites 


Yavnel',A.A., I-B. Borovskiy, N-P- T1ltin, ard I.D- Marchukova. Determi- 
nation of the Composition of the Phases of Meteorite Iron by Local X-ray 
Spectral Analysis (Synopsis of the Report) 


Vdaovykin, G.P. Preliminary Results of the Luminescence-Bituminologic 
Analysis of Four Carbonaceous Chondrites 


Starik, I-Ye., and M.M. Shats. New Date on the Determination of the 
Content of Uranium in Meteorites 
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Sterik, I.Ye., E.V. Sobotovich, and M.M. Sbats- Determination of the 
Age of Meteorites by the Lead-Isotopic Method 


Vinogradov, A.P., Academician, I.K. Zadorozhnyy, and K.G. Kriorre. 
On Argon in Meteorites ~~: ; 


Gerling, B.K., and LK. Levskiy. Products of Cosmic Radiation in the 
Sikhote-i\linskiy Meteorite 


Pokrzywnicki, Jerzy (Warsaw, Poland). Meteorite Zab ritsa 


Bgatov, V.I., and Yu.A. Chernyayev. The Meteoric Dust in Schlich 
Samples ; 


Yudin, I.A. Finds of Meteoric Dust in the Area of the Kunashak Stone 
Meteorite Shower 


Ovchinnikova, T.N. Educational Exposition on Meteoritics in the Museum 


of Earth Sciences at Moscow State University 
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STANYUKOVICH, K. P., GOLTISYN, G. S., KULIKOVSKTY, A. G. (Moscow) 
e s 


"Magnetohydrodynamics (Review) ." 


report presented at the First All-Union Congress on Theoretical and Applied 


Mechanics, Moscow, 27 Jan - 3 Feb 1960. 
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STANYUKOVICH, K. P. (Moscow) 


"On the Impact of Solids at High Speeds." 


report presented at the First All-Union Congress on Theoretical and Applied 


Mechanics, Moscow, 27 Jan - 3 Feb 1960. 


SSE SE wT Ds CIEE UE ee ESE 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3" 


"APPROVED FOR RELEASE: 08/25/2000 


PIE RS LEY PESTS RSE Fy Eas Ee) 


STANYUKOVICH, K. P. and BRONSHTEN, V. A. 


Impacts. 


report pr 


EES TEES 


CIA-RDP86-00513R001652910013-3 


Formation of Lunar Craters and Bright Rays as a Result of Meteorite 


esented at the International Symposium on the moon, held at the 
Pulkovo Observatory, Leningrad, USSR, 6-8 Dec 1960. 
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Our rockets fly toward the moon, Znan.ta pratsia nol: 
10-12 Ja ‘60. (MIRA 13:5) 
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STANYUKOVICH, K.P., prof. 
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$/179/60/000/005/001/010 


£03 2/B11+ 
AUTHOR? Stanyukovich K.P. (Moscow) 
TITLE: On an Effect in the Aerodynamics of Metsors 13 


——— 
PERIODICAL: Izvestiya Akademii \nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Mekhanika i mashinostroyeniyes 1960, No 5; PP 3° 


TEXT: © Meteor podies begin to be strongly retarded and 
consequently emit Fadiation at altitudes. of the order of 100 km of 
tess. At these altitudes the mean free path of molecules in the 
atmosphere is of the order of a few cm or mm. It is therefore _ 
usually considerably greater than the Linear dimensions of meteor 
bodies and hence it is possible to discuss the problem in terms 0 
discrete collisions of the air molecules with the meteor. When the 
vyelocity of the meteor is large (18-20 km/sec) each air molecule 
striking the meteor will eject a large number of atoms or molecules 
from the erystal lattice of the meteor body. The surface of the 
meteor will thus give off not only evaporated naterial, but also 
fragments consisting of groups of bound particles of the lattice. 
This mechanism of ejection of matter from meteor bodies is used to 
derive expressions for the rate of heating and the retardation of 
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STANYUKOVICH, K.P. 
Effects of the fall of large meteorites (thesen of a report). 


Mateoritika no.18:19 '60. (MIRA 13:5) 
(Meteorites ) 
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PERML'MAN, R., STANYUKOVICH, K. ! 


Let's he optimistic! Znan.sila 35 noe7:38-40 J1 'O, 
‘(MIRA 1337) 
(Space flight) 
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S*ANYUKOVICH, K.Pey SHALIMOV, V.P. 
Concerning the revement of the meteor bodies in the atmosphere of the Earth. 


"METRORITKA" (“eteorites-Studies) Issue no. ~ 1961, sponsored t. the 


“Committee on Mateorites" of the Soviet hedeng of Sciences ~ Mos«o'- 1961, 
208 pages, enc containing Collected Worka("Trudy") of the "Oth Mates ike | 


Organized by tho Committee on Metoorites of the Soviet Academy of} iengas™ and 


Held in KIRV on 2+4 June 1960, 
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244+ 3/020/60/130/06/019/059 

AUTHORS: Skuridin, Go Avy Stanyukovich, Ke Po BO13/BOOT 
Skur.gin, oe 2 

TITLE: An Approximate Solutjon of a Problem Concerning the Motion of a 


Conductive Plasma, 


PERIODICAL: heen Akademii nauk SSSR, 1960, Vol 130, Nr 6, pp 1248 ~ 4251 
USSR) 


ABSTRACT: Several authors developed a new method for the asymptotic int-- 
; gration of linear partial aifferential equations of the hyper- 

bolic type and by using this method they determined asyaptotic 
solutions for the equations of acoustics and for Maxwell equa- 
tions. Other authors solved the dynamic problems of the elas- 
ticity theory by means of this method. The general idea of this 
general method, discussed in the present paper, in a linear 
hyperbolic differential equation (e.g. in a wave equation) is 
based upon the following: The endeavor is made approximatively 
to satisfy the initial equations by special selection of the 
functions, which means the solutions are sought in the form 
ulzeyrese) « A(x, yy%)exp {iult - (x,yoB)lt, if > 0+ 
Thus, one obtains the known relasiona grad’ = 1 [ce and 

Card 1/3 2(grad A grad >) + AAD = 0, where (x,y,z) denotes the eikonal 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3" 


“DREOVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3 


SE SE EEE ETI SES SSE EES eee 


67891 


An Approximate Solution of a Problem Concerning the 8/020 60/130/06/01 9/059 
Motion of a Conductive Plasma BO13/BOO7 


of the wave and A(x 5¥52) the amplitude of the oscillation. The 
compression shock of the unsteady wave front and the amplitude 
of “geometric approximation” are found to be identical. The 
physical interpretation of the asymptotic method in quasilinear 
and linear equations is, however, no longer so easy: However, 
also in this case several problems may be formally solved by 
this method. The authors of the present paper integrate the e= 
quation of plasma oscillationa’by means of this method: they 
investigate the motion of a gastrin a medium with the finite 
conductivity 6. The medium is here assumed to satisfy the equa- 
tion of atate P = oe £ 80) °y oy. The corresponding system of 
equations of magneto-gas-dynamice/in the onedimensional case is 
explicitly written down. The problem is reduced to the determina- 
tion of the unknown quantities Py Q» H, and u (velocity of the 
gas) in a sufficiently general form, which means that these 
equations are to contain. arbitrary functicna which are then dée- 
termined from the initial= and boundary conditions. The calcue 
lative solution of this problem is followed step by step. For 

the determination of @ and u (where © = (ina), one obtains a 
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An Approximate Solution of a Problem Concerning the s/020/60/130/06/019/059 
Kotion of a Conductive Plasma B013/BO07 


arbitrary functions T(t) and P(@) and an arbitrary constant B. 
The authors then investigate the case F(@) = BO with B = const CO. 
For this case a rather lenghty expression is obtained for the 
magnetic field strength. Further, the final expressions for the 
density g and the pressure P are obtained. The corresponding 
arbitrary functions are to be determined from the boundary con- 
ditions. The concrete solution of the problem presents no dif- 
ficulties. There are 10 references, 6 of which are Soviet. 


ASSOCIATION: Institut fiziki Zemli im. O. Yu. Shmidta Akademii nauk SSSR 


(Institute for the Physics of the Earth imeni 0, Yu, Shmidt 
of the Academy of Sciences of the U 


PRESENTED: November 16, 1959, by N. N. Bogolyubov, Academician 
SUBMITTED: October 22, 1959 W 
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AUTHORS: 


TITLE: 
PERIODICAL: 


ABSTRACT; 
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Skuridin, G. A., Stanyukovioh, K.P. 3/020/60/131/01/019/060 


oo a BO13/B007 
The Motion of a Conductive Plasma 
Under the Effect of a Piston 


Doklady Akademii nauk SSSR, 1960, Vol 131, Nr i, pp 72 - 74 
( JSSR) 


In the present paper the authors apply the general relations for 
the motion of a plasma determined in an earlier paper (Ref 1) 

to the following problem: A conductive mediun (plasma) is assumed 
to move within a tube under the influence of a piston. The pis-— 


$0 shea according to the law x, = at? /2 = Y(t). In this case 
t e 


us sate v(t) holds for the speed of the piston. after e 


certain time, a shock wave develops before the piston. With a 
sufficiently high value of a, the shock wave occurs nearly im- 
mediately and near the origin of coordinates. The region of the 
motion of the medium until the development of a strong shock 
wave is neglected, for it is emall and is of ho essential in- 
portance. Next, the quantities occurring in the equation 4 
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68807 
The Motion of a Conductive Plasma Under the Effect $/020/60/131/01/019/060 
of a Piston B01 3/B007 
2 
obtains Donan - Ls ; ul at + a ul nat’, and for the rate of 


flow of the gas behind the wave front Upack (xt) = at + 
2 
, dest mat” | por g one finally finds 


k + 1 ut + 
@* CSF ean Ona) Roe Next, a rather long expression 


for P is determined. Thus, the problem of finding all parsemeters 
determining the motion of a conductive plasma under the influ- 
ence of a piston is solved. There are 3 Soviet references. 


ASSOCIATION: Institut fiziki Zemli im. 0. Yu. Shmidta Akademii nauk SSSR 


Institute of the Physics of the Earth imeni 0. Yu. Shmidt of 
the Acade of Sciences of the USSR 


PRESENTET : November 16, 1959, by N. N. Bogolyubov, Academician Y~ 
SUBMITTED: October 22, 1959 
Card 3/3 
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31506 
eee 03/525 
B1 04/3201 
26.0233) 
AUTHORS: Levitin, L. B. and Stanyukovich, K. >. 
SITLe: Linear approximation of velocity in the problen of linear 
motion of a plasme of finite conductivity 


PERIODICAL: Doklady Akademii nauk SSSR, v. 134, no. 2, 1960, 300-205 


TEXT: For their study, the authors proceeded from the equations 


‘fap , a 

ar tae (ue) = 0, 

Gu Ou 1 op h Oh 

BOR joy Er BOP = 

at Bog — = ae (1) 


Pu 2 + bp H z= (e—1)x(S), . } 
a 
; + Lu at a 


cf magnetogas dynamics. This system describes the plane,linear action in 
the case of a finite, constant conductivity which is strong enough te nermit 
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Linear approximation ... B104/B201 


Spear rh gnc convection currents to be neglected. 
= (u,0,0), H = (0,H,0); h = Hfidz, k = o/c, “= ¢ 2 /4no, 


viscosity. Owing to the great difficulties in finding exact soluti: 

much interest is attached to approximate solutions in which the pia: 

velocity ¥ can be represented as a definite function. The authors 

discuss results of M. A. Leontovich and S. H. Osovets (Atomnaca ene 

3, 61 (1956)), K. P. Stanyufovich (Vvednive v kosmicheskuyu gezodinani 
1958), and L. A. Lees (Fizika plazmy i vroblema uvravlrayemynh 
ternoyadernykh reaktsiy, 2, M., 1958, page 87). As shown by experinents, 
an approximation of plasma velocity between the front of the shock wave and 
the maznetic piston is well possible by means of a linear function of x, 
the coefficients of which are time functions. The advantage of this 
avproximation is that it is possible to obtain a sufficient number of 
arbitrary functions to satisfy the boundary conditions. Thus, velocity may 
be expressed by u(x,t) = a(t)x + b(t) (2), With h = d;/ax, the differen- 
tial equation ag /at + udy/ix = ud%/dx* (3) describes the marnetic field. 
Proceeding from the boundary and initial conditions 
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linear approximation ... 3104/3201 


A(Xn(t), =n); Ax, 0) =0, 
where 


Xa (t) = exp (jade) (0 exp (—\aae) dt 
: (3) 


for the magnetic field in the problem of the magnetic piston, and fron 
conditions 
P1 (uy — D) = pe (tg — D); 


Ps (ty — D)? + py + Yohi = pe (ug — D)* + pa + Yahi; (9)-(12) 
k PL (uy — D)? fy z Oh : _ 

k—1 py + 2 +[3 fia (uy — D) az), | = 

- k Ps, (ts—D/ Ag Zz oh 7 
k—-1 ps ' 2 +e Ps (tt3 — D) hl hei 


(ut; — D) hy —x($) = (uy — D) hg —x 4) 


Ox 2° 
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Linear approximation ... B104/3201 


holding in the front of the shock wave, the authors derive expression, 


t in 
eee u@) X 14 
h (xo, t) = pe | a dq. ( 4) 
Aa \ A-taq ) 4 \ Antdg 
q q 


for the magnetic field. Here Xq(t) #% the Euler coordinate of the siston 
(plasma boundary), D = D(t) = dXa(t)/dt is the velocity of the shock-wave 
front. Further, A(t) and X,(t) are taken as new approximating functions. 


Functions a(t) and b(t) are easily expressed by a(t) = da/Adt; 
b(t) = Ad(X,/ayat (15). Expression 
(4— A) X, + A’X,P po _A"XG Xp%e wt) (20} 
Det aap a eae ee 


is derived from an examination of equation (10) for the momentum ezuilibriun 
in the front, and equation ; 
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: 21506 7 
aa S/020/50/'1 55/5 32/505 /025 
Linear avnroxication . 2108/2201 
Do 4 tot po (1+ A) (1 — A) Xy + AX, py ATE pox Xn _ jae 
A ak A G— Ap T°. daar Ta = \-1) 
t “Az (oh AI At) hy | he - 
= Hi [ate E(B) Ja) a 
Xn 4 : . 
is found for the energy equilibrium. From (20) and (21) it is sossible to 
determine b(t) and a(t) by the dereoseatial equations (15). Sinca the 
magnetic field behind:the front influences the motion of the front only 


with very low t, expressions 


dt 5 
Xl) = 8p = Val ote , 


are derived for the coordinates of the front, without considering the terms 
containing h = B/Var 4n. There are 6 references; 6 Soviet-bvloc and Z non- 
Soviet-bloc. ; 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. MN. V. Lomonosova 
Moscow State University imeni M. ¥. Lomonosov) 
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PRESENTND: June 28, 1960, by N. N. Bosolyubov, Academician 


SUBMITTED: April 28, 1960 
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PHASE I BOOK EXPLOITATION SOV/5757 
Vasil'yev, Mikhail Vasil'yevich, and Kirill Petrovich Stan ch 


V mire semi stikhiy (In a World of Seven Elements) [Moscow] Izd-vo 
Tek VLKSM "Molodaya gvardiya," 1961. 254 p. 33,000 copies printed. 


Eds.: V. Pekelis and V. Fedchenko; Tech. Ed.: lL. Kuvyrkove. 


PURPOSE: ‘This book is intended to acquaint the general reader with modern 
problems of physics. 


COVERAGE: The book discusses hydro- and gasdynamics, explosion theory, field 
. dynamics, and other fields of physics which made possible the present ad- 
vanced state of aviation, rocket and hydraulic engineering, thermal engines, 
etc. The book is written in popular form; but treats difficult problems, 
such as the mastering of ultrasonic speeds, flight outside the earth's at- 
mosphere, construction of photon rockets, and interstellar flight. The 
book attempts to answer such questions as: are speeds faster than light 
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"Relativistic Gas Dynamics," 


report presented at the 5th Intl. Conference on Gas Dynamics, Jablonne, Poland. 
Sept. 1961. 
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AUTHOR: Stanyukovich, K. P. 
a 
TITLE: _Emission of gravitational waves by "elementary particles" 


PERIODICAL: 


Moskovskiy Universitet. Veatnik. Seriya III. Fizika, 
astronomiya, noe 5, 1961, 71 = 82 


TEXT: In general, gravitational waves are rather insignificant. However, 
in particular cases where a large amount of energy is transported by then, 
the gravitating bodies interact appreciably. A weakly radiating systen 

with a gravitational quadrupole moment (binary gies meson cloud revolving 


around a nucleon, etc.) emits the energy =, = — (2 ep)? (1) per unit 
time (Ref.1: Landau, L. D., and Lifshits, Ye. HM. ae polya « Field 


theory, izd.3, § 102. Fizmatgiz, 1959). G is the gravitational constant, 
and D. fy is the tensor of the quadrupole moment. If Din is a periodic 


function of time, one obtains =. =xMo* (3) for the time average, where M 
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denotes the total mass of the bodies. After spherical coordinates have been 
the expression 


32Gmimd Rw \8 ‘ , 
= Falta, Fm (« ) i (5) 


(m is the reduced masa) follows for since D iy mr*( 3, %4 - Ln xy )e 


The orbital radius R = const is calculated. for Coulomb interaction between 

m, and Me TRUS one finds : 
ae —82GZNet (7) 

Be?R8m,m, ad 

from which & 107 sec”! follows for the proton-electron system. For a 


meson cloud (n, = 0.15 (m 4tm)s m, is the nucleon mass$ R= 1.5°107 4em) one 


obtains & = 7.5°10 ol eeat , ar - 5.5910 23 neo". For. a meson cloud revolving 
around an atomic nucleus, slight corrections result from the oscillations 
of the nuclear surface. By a direct calculation of the “metric tensor Biy 
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for a meson cloud revolving in the yz plane, the following expression is a ee 
obtained with m, + m, =M: 


1 2 ; aise 
somva( al : 
a= 
ety \- (19) 
from which it followa that ol = 7.5¢10" %sec”', R = 2.8°107'4 om, a = 1074, 


n 
and + = 790 « The energy emitted during one revolution is given by 


Bo = Suc? x 
& o 


between the gravitational mass m, and the radius, Ro» of the universe, 


1. 5° 10 Dane (n= 2.10 =66,).. According to the relation 


following from cosmology or from the quantum theory of gravitation, 
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a 301078 om is found. Considering the energy of the gravitational field 
to be fluctuations of the electromagnetic field of the nucleon, a value 
already assumed by Eddington (Ref,9, see below) is obtained from 
EB. 
ae qyrsion for the number, N, of nucleons in the universe. There are 

el 


9 references: 5 Soviet and 4 non-Soviet. The references to ‘English-language 
publications read as follows: Eddington, A., Teoriya otnositel'nosti (Theory 

of Relativity, 1934)}; Bethe, H., Morrison, F. Elementarnaya teoriya yadra au 
(Elementary nucle :r theory), IL, 1958; Yennie, D. R.; Levy, M. M., Raynvon- 

hall, D. R., Sd. Protemy covremennoy fiziki (Problems of contemporary 

physics), IL, 1958; Bohr, i,, Sb. Problemy sovremennoy fiziki, no.9, IL 19556 


ASSOCIATION: Kafedra statisticheskoy fiziki.i mekhaniki (Department of 
Statistical Physics and Mechanics) [Abstracter's notes Moscow 
University] fa 


SUBMITTED: January 20, 1961 
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AUTHORS: Stanyukevich, K.P., and Shalimov..V.P.° rose 


ee : 
TITLE: - On the motion of meteor bodies in the earth's atmosphere 


PERIODICAL: Meteoritika, 196I, no. 20, 54-71 


TEXT: The motion of meteor bodies in the earth's atmosphere is nor- 
mally treated by two different methods, depending on the ratio of the 
mean free path of the air molecules at the given altitude to the linear 
dimensions of the body. .If the ratio is large then one can consider 
individual’ collisions between the.molecules and the body, while in the 
case of a small ratio, the hydrodynamic ‘approximation may be employed’ 
and the medium may be considered continuous. A further effect which . 
must be considered is the formation of a shock wave,,.for yelocities in 
excess of, say, 10 km/sec. The present paper is divided into two parts: 
the first part is concerned with the motion of a meteor body before the 
appearance of.the..shock wave,-while the second part is devoted to shocke- — 
wave effects. It is shown in the first part that the coefficient C. in 
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the usual eerodynamic relation 


c 
du. x 2 ‘ 
on Ba seu. (18) i 


, Me Haas of the .body, -u - its velocity, S - the cross section and p> hae 
the. density) is given by (in the case of iron). ae 


C, = 2+ 0,16 * 106 [2 +.2,4 © 19-12 ul (24) A general and more 


complicated formula.which.can.be. used with other materials. is.also givene 
The values of C obtained on the basis of the present theory are said to 
be larger than Those predicted previously by other workers. This is in 
agreement with satellite data and means that the atmospheric density de- nae “ 
duced previously from meteor observations may have been too high. In 7 
the second part of this paper the authors derive a number of formulae cee 
describing the shock-wave effects. ‘The results obtained for iron are’ 5 thes 
convetiiently suiimarised in Mig. 3. This figure gives energy (1.10742 oe 
erg cm“ sec“l) versus altitude (H.k=) plots for iron (rp = 102 em, > 
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Boo 00 km/sec; angle between the vertical and the direction of motion 


(= 72°). The curve designations are as follows: curve l - total energy 
received by the body, curve 2 » radiation from shock wave, curve 3 - 
acrodynamic heating, curve 4 - energy lost by evaporation. ‘The pheno= 
"enon is seen to be equivalent to an "explosion", the energy involved 
being very large. There are 3 figures, 3 tables and 12 references: 

ll Soviet-bloc (1 translated from English) and 1 non-Soviet-bloc. ek 
the reference .to the knglish-language publication reads as follows:. Wr 
D.R. Davies, Proc. Roy. Soc. Gl, 105, 1948. 


(For Fig. 3 see Card 4). 
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Stanyukovich, K. P. 


ee 


TITLE: » QOne- dimensional adiabatic flows of an ultrarelativistic gas ~ 


PSRIODICAL: Aeudeatye nauk SSSR. pewiBay). 4 ve 139, no. 5, 1961, 590-593 . 


TEXT: Equations 
(1). 
(2) 


describe the relativistic. motion of a medium with point symmetry. Here, 


us a/c 1- -a i denotes the four-velocity; ais the velogity; p is the. .: 


ao 


pressure; £o=s is the energy density; 0 is the density of the medium;, .- 


: ds = cdt Vana 72 is an interval; N = 0, 1, 2 correspond to plane, 
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- One-dimensional adiabatic flows... * +BIO4 
cylindrical, end spherical waves. The adiabatic equatio . 
otes the entropy, may, if the equation of Seake 
AG)(y being the specific voly 
be written in the form 
e+p es op aes “Og , ; : 


kp \as ar) Os a 


The system of differential eq; Jess os ae 
; : quations (1) 2 d . Dee ee me oe 
oe sore of a relativistic gas. eras Ee Gescribes the © 
peeeone Pipher 48 thei? volumes? dy aaaition, tha ice ge cece oes 
nservation 


pease? “OIng aino Ou ai ; im P . ve io , 
( ds +4 : )+ at te 4M wo, : (7). 


f 
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holds for the particle number. For the study of the motion of the medium 
in the ultrarelativisti¢.case (6) holds automatically, since p = (k-1)&, 
and it is sufficient to study the system (1)-(2). Introducing " . 
* - 

Pp. inp\* 1)/«, sh = u; where ds = at/ch , where Ts ct, this syetanvesn 

pe written in the form . : 


a do , Op* op? on’ Ab 
x : Ci] a Ny 
2° 4 the 26" (ge — 1) (2 + tho + + tho] =0. a) 


which is solved by the method of characteristics. As to equations 


dr _afe+Vk—1 , : at 

Zee : ae 1tVR—ta/je’ * : A) et 
4-+-a/c )\+ keVimi _ _ aNdt aje 

d (i p(Gt7e) | fr: i+Vr—i Taye” 7 
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12) expresses a ‘Fine, signe which (13) is satisfied. For N = 0, (10) » and, ee 
12) possess exact solutions for the one-dimensional motion of a gas. — 7 
These solutions are found by two different methods in ordinary coordinates 
and in Lagrangian coordinates. In the former case it is assumed that 


Hove) ICs x) # O.'where x = r. The system of equations 


| eG tae) aa tae a ee o 
ae +k ls sthe(e+G—) 9 7 U8) cae | 
AL 

al 


e we yo eee - P . . ¢ 
— : 
< e 

ea. 


is obtained for (10) - (11). Por the solution in Lagrangian coordinates, ioe 


the system of equations (10) - (11) is written in the form 


et eeiGe. fo ay 
: Maes Or/dr,0ro ch?w + the = = 0; ee : (23) we: ah 
4 t do 1 ibe 
k—t op web Ordre Are tha”, tthe 3 + tha-f =, (24) © 
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STANYUKOVICH, K.Pe 


Self-similar relativistic movements in the case of point symmetry. 
: fi "él. (MIRA 14:9) 


Dok]. AN SSSR 140 no.1:77-80 5.0 


1. Moskovskoye vyssheye tekhnicheskoye uchilishche im. N.E.Baumana. 


Predstavleno akademikom N.N.Bogolyubovym. 
(Gas dynamics) 
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AUTHORS: Stanyukovich, K.-P., and Bronshten, V. A. 


TITLE: Velocity and energy of the Tunguska meteorite 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 3, 1961, 583-586 


TEXT; The energy of the meteorite that fell on June 30, 1908 in 

Tunguska was estimated to have been about 1023 erg (K. P. Florenskiy, Yu. 
M. Yemel'yanov et al., Meteoritika, 19 (1960); M. A. Tsikulin, v. 6, Izd. 
Sib. otd. AN SSSR, 1959; Ye. L. Krinov, Tungusskiy meteorit, Izd. AN SSSR, 
1949). V. A. Bronshten estimated the mass of the meteor at some 


102-40! tons, its initial velocity v, to be about 11-46 km/sec, and its 
aerodynamic drag to be ce, /2 = 0.5-2 (Meteoritika, 20, (1951)). Vv. G. 


Fesenkov (eteoritika, 12, 72 (1955)) using quite a different method found a 
mass of 10°-107 tons. Z%. Ceplecha (Bull. Astr. Inst. of Czechoslovakia, 
41, no. 1 (1959)) showed that for large meteors the aerodynamic drag is 
e,/2 = 0.43. Taking this value for the meteor studied, the authors ob- 
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oem 
tained foran initial velocity of 35-43 km/sec, an initial mass 10° tons, a 
final velocity of 30 km/sec, and a final mass of 2°104 tons. The tempera- 
ture of the shock wave front which the meteor produced when entering the 
Earth's atmosphere was calculated to have been 70,000 to 100,000°C. In 
this connection the authors point out an error in a work by A. V. Zolotov 
(DAN, 136, no. 1 (1961)). The heat balance equation for the meteor is 
established. By means of this equation it is demonstrated that an iron 

or a stone meteor of the mass in question, when entering into the Earth's 
atmosphere, gains heat down to an altitude of about 18 km, after which 

it begins to cool. According to I. S. Astapovich and Whipple, the core of 
a comet consists of a conglcmerate of solid methane and ammonium with 
stone lumps and powder. The energy which such an ice block of 103 cm 
radius and 60 km/sec speed loses due to evaporation is less than the 
energy the body acquires from the shock wave. This leads to a rapid 
heating of the interior. About 30% of the total mass is vaporized in 

0.2 sec. When this process is fast enough, the vaporized particles may 
form a strong spherical shock wave that will be like a protracted explosim 
At v = 30 km/sec, the strength of this process is 21015 erg/g-sec. This 
value has the order of magnitude of the estimates previously mentioned 
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(K. P. Stanyukovich, and V. P. Shalimov, Meteoritika, 20, (1961)). V. G. 
Fesenkov (Meteoritika, 22 (in print)) assumes that the comet core 
consists of closely packed small bodies. In this case, each of the small 
bodies would cause a shock wave, so that the comet would be destroyed 
before reaching the Earth's surface. A. V. Voznesenskiy and L. A. Kulik 
are mentioned. Academician V. G. Fesenkov is thanked for discussions. 
There are 1 figure, 1 table, and.13 Soviet-bloc references. 


ASSOCIATION: Komitet po meteoritam. Akademii nauk SSSR (Committee for 


Meteorites of the Academy of Sciences USSR) 
PRESENTED: May 8, 1961, by V. G. Fesenkov, Academician 


SUBMITTED: May 5, 1961 
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PROKOF''YEVA, N.B., red. izd-va; GOLUB’, S.P., tekhn. red. 


[Engines of galactic ships]Dvigateli galakticheskikh korablei. 
Moskva, Izd-vo Akad. nauk SSSR, 1962. 197 p. (MIRA 15:9) 
(Spaceships-—Propulsion systems) 
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" PHASE I BOOK EXPLOITATION = SOV/6201 
Veesoyuznyy s"yezd po teoreticheskoy { prikladnoy mekhanike. ist, Moscow, 1960. 


Trudy Vsesoyuznogo s"yezda po teoreticheskoy i prikladnoy mekhanike, 
27 yanvarya -- 3 fevralya 1960 g. Obzornyye doklady (Transactions of the 
All-Union Congress on Theoretical and Applied Mechanics, 27 January to 
3 February 1960. Summary Reports). Moscow, Izd-vo AN SSSR, 1962. 
467 p. 3000 copies printed. 


Sponsoring Agency: ‘Akademiya nauk SSSR. Natsional'nyy komitet SSSR po © 
teoreticheskoy i prikladnoy mekhanike. 


Editorial Board: L, I. Sedov, Chairman; V. V. Sokolovskiy, Deputy Chairman; 
G. S. Shapiro, Scientific Secretary; G. Yu. Dzhanelidze, S. V. Kalinin,. 
L, G. Loytsyanskiy, A. I, Lur'ye, G, K. Mikhaylov, G. I. Petrov, and 

” Vv, Ve Rumyantsev; Resp. Ed.: L. I. Sedov; Ed. of Publishing House: 

- A, G, Chakhirey; Tech. Ed.; R. A, Zamarayeva, 
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Transactions of the All-Union Congress (Cont. ) SOV/6201 


PURPOSE, This book is intended for scientific and engineering personnel who 
are interested in recent work in theoretical and applied mechanics. 


*“« COVERAGE; The articles included in these transactions are arranged by 
general subject matter under the following heads: general and applied me- 
chanics (5 papers), fluid mechanics (10 papers), and the mechanics of rigid 
bodies (8 papers), Besides the organizational personnel of the congress, 

no personalities are mentioned, Six of the papers in the present colleation 
have no references; the remaining 17 contain approximately 1400 references 
in Russian, Ukrainian, English, German, Czechoslovak, Rumanian, French, 
Italian, and Dutch. 


“ee 


TABLE OF CONTENTS: 


‘SECTION I. GENERAL AND APPLIED MECHANICS 


* Artobolevskiy, I. I. Basic Problems of Modern Machine Dynamics . 


° 
Bogolyubov, N. N., and Yu. A, Mitropol'skiy, Analytic Methods of’ 
the Theory of Nonlinear Oscillations 
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9. 9%6/ (183%, /05-7) B114/B138 


AUTHOR: Stanyukovich, K. P. 


TITLE: Interaction of bodies emitting gravitational waves (II) 


PERIODICAL: Moscow. Universitet. Vestnik. Seriya III. Fizika, astro- 
nomiya, no. 1, 1962, 78 - 90 


TEXT; Gravitational quadrupole radiation was discussed in Part I (Ref. 1. 
Vestn. Mosk. un-ta, ser. fiziki, astronomii, no. 5, 1961). Here, gravi~ 
tational attraction between particles and bodies is treated as a graviton 
gas effect (Refs. 2 and 3: Ivanenko, D. D. and Sokolov, A. A., Klassiches= 
kaya teoriya polya (Classical field theory), §56, Gostekhizdat, M.,; 1951, 
and Kvantovaya teoriya polya (Quantum-field theory), part 2, chapt. 2} 
Gostekhizdat, M., 1952). If By denotes the initial pressure of the gra- 


viton gas, then 9 
a vk 
p(r,) =p, | —to3 
1 0 2 : 
3er, 
Card 1/3 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3" 


"APPROVED FOR RELEASE: 08/25/2000 ER RD RSP OCT een tenes toer 


FEEL EST SERGI Nein BRE 


PESOS EES SEES EE 
SNE EFS I 


34275 
8/188/62/000/001/007/008 
Interaction of bodies ... B114/B138 


where o is the loss of mass per unit of time and mass due to hates Paras 
radiation, a is the initial specific volume, Ry and 6, are the radius 


density of the body, M = $4 Re » and r denotes the eae tas From this 6 
~ F(rj-ct) : ras ‘eae 
and from p = Av 4/3 gd p= 4 > one obtains T r for the 
r 

; ; : | 
perature of the graviton gas. The number of gravitons per unit volume is 

= -13 x 
given by n = 4, or 10°8 cm 3 for ros 10 em, from which Niet 

4ur 
i . . . - « 
3 4o7'4 em follows. It is showvm that the graviton gas is in thermal ee 
Tibeeue and that gravitational attraction F is produced by exchange of gra- 
one PR gael 

vitons. A straightforward calculation gives F = “> 3 where = = "6 


24 
r 
Her SGM th for gravitons is 
Thus one has @% = es or 2? and the mean free path for g i 


er 


“15 -1 
found to pesio” on: For a nucleon one has &% = 10 sec. 
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4 a 
Vp = 05.10% cme ‘y and the graviton rest mass turns out to be 1.67.10 66 


t ! &3 
ay ive i ° 57200 ef. -RD <09543R00:1652.9:40013-3" 
cA CPHOWEG KOR REVERSE: os7255 1, Mee CTA: RDPES-GO that the Newton~ 
ian iaw car also be derived for more than two bodies. The interval ds@ 
for the field of an arbitrery number of particles is expressed 
of the interval of one particle. The 
approximation, gravitational waves emitted by quadrupole moments lead to 
Newtonian attraction, Gravitation is regarded as being always of a wave-~ 
field nature, and the attraction of macroscopic bodies as the stationary 
case Abstracter's note: This conclusion was drawn far earlier by de 
Broglie in Paris, and by Scotti and Cap, Innsbruck 1954, including the spin 
dependence of stationary gravitational fields, M. P. Bronshteyn is mentio 
ed as having proved the quantization of free gravitational fields, There 
are 6 references: 5 Soviet and 3 non-Soviet, 


in the form 
principal conclusion is that in first 
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TEXT: The initial equations for the case of ideal gas and central 


symmetry are simplified and one of them is reduced to 


(18) 


which is solved approgimately in general form by a method due to 

G. A. Skuridin and the author. Another method applied here to the 
magnetic piston problem consists in putting u = a(t) x + b(t) and 
introducing Lagrangian coordinates together with a normalized Sines 
~Scale, which reduces the equation to that of heat conduction. 
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TEXT: The author points out that gravitational radiation due to 
self-oscillations of nucleons is considerable. The space between 
any two bodies is filled by radiation and-the force acting on the 
bodies owing to radiation pressure is found to be inversely pro- 
portional to the square of the distance between them. This force is 
necessarily attractive, and is assumed to be the gravitational 
force. The basic theories of this paper have been published in pre-- 
vious papers by the author. 


ASSOCIATION: Universitet im. Lomonosova, Moskva, Fizicheskiy fa- 
kul'tet (University im. Lomonosov, Moscow, aculty 
—Card 1/1 of Physics) 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3" 


“APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3 
BS SE OTE ES SE EE EE : _ pests 


STANYUKOVICH, K.P. 
: Interaction of bodies emanating gravitational waves. Vest. Mosk. 
un. Ser.3: Fize, astron. 17 no.1:78-90 Ja-F ‘62. (MIRA 15:2) 


1. Kafedra statisticheskoy fiziki i mekhaniki Moskovskogo 


gosudarstvennogo universiteta. 
(Gravitation) 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3" 


antes 


= Shira FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910013-3 


Sa arees 


Agia a 5/056/62/043/001/029/056 

4, [LOO 7 B104/B102 

AUTHOR: Stanyukovich, K. Pe. 

TITLE: Adiabatic one-dimensional motions of an ultrarelativistic gas 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 43, 
no. 1(7), 1962, 199 = 204 re ee 


EXT: .It is shown that the equation derived by I. M. Khalatnikov (ZhETF, in 
27) 529, 1954) for the isentropic one-dimensional motion of an ultra- i) 
relativistic gas can be generalized for adiabatic motions in the case where 

the chemical potential is non-vanishing. Problems with constant or 
variable number of particles can be studied. The author proceeds from his. 
equations 2 
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derived independently of Khalatnikov, and shows that the motion of 
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MExT: A study of sotential motions in a continuum leads to the following 
expressions for the heat content ¥ and the Lagrangian L of an ideal 
continuum in the relativistic cxuse: Be 
os 5 2 
49 2C2 
Peleg es (6) | 


pe eetee 
= icV @Sldx = V— ES. + S* 
_ fas? + F— 
_ic eh E Recs | (7). 


Tre continuity equation has the following form: 
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_syent = @ FS 0 
( a} Ox, Oz C a’ : (10); : .- Mea ° 


Le p= (¥ - E)/V; S - potentials Qin y * | 

ideal continuum can be completely described py (6) and (10). 
to a form that makes it well adapted for using 
Finally, it is shown that in the ultra- 
ut also adiabatic flows have 4 
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motion of an 
Equation (10) is brought 
the method of characteristics. 
relativistic case not only isentropic b 
potential. 
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: PERIODICAL: | Prileladnaya matematilea i mekhanika, ve 27, no. Ly ee 


1963, 116-125 


rs -" An approximate solution is sought of the above prob- 
‘Lem which is of considerable importance to seismic investigations. |. 
i"... ; The elastic: Layer is taken to be of variable height, and transverse - ; 
' * " elastic oscillations ina vertical: ‘plane through the layer are dis- 
“ eussed. The boundary conditions are expressed in terms of Lame 
parameters. The solutions of equations of the oscillations are - aes 

sought by means of the asymptotic method. Tt is shotm that the sol- 

utions will be of the form ~ ‘ af &. he 

ay Ge,v,t) = AGev,w) cos Lt G)tv # h)] eiSGx,t); ; (1.6) 
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TEXT: This is an attempt to vehornlize the basic eer! RY ~ “(a/aye R 


= ut by substituting the function x = «(8s 43 R; X x for the 
snag itational Sonya He i coageees of ne scalar R* = B hy (energy ‘ : 
density) and use of the equation, (Re - pee ®) ae? give By Sees eas 


el Ela ra 
1 ee 


kr ve = 
ark = St +t ley. 


from which the equation A. ICES = . ) /ax* = ca ~/2)\-e -¢ a “ag, )/0x" is 


derived by means of the law of conservation of the four-momentum. The 
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r p , k : 
tensor Ay generalizes the "gravitational constant". T. is the 


energy - momentum tensor. The set of equations ata here is complete. 
a 


k 
and determines the components of the tensors Te, t i (energy - momentum | 
wk 


As, and Bsr 


int im the case « Z sonee, the basic equation 


pseudotensor), 


is reduced to 
zm OER = x (Ti + Ht) — aegis. ane 

From the formulation * = 6 (6, J£( R), a set of sees is derived 

for the determination of 6, f, and the i0 components of ts The latter. 


divide into two groups each having 5 components which seccdiie the field : 

of a particle with spin 2. According to the formalism developed here, 

the law of energy - momentum conservation is possible only at“ #0. 

The generalized Binstein equation may also be applied to cosmology. 
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